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(C) A pre-examination search has been conducted. 

The search was directed towards anomaly notification control in a disk 

array. With reference to the disclosure. FIG. 1 illustrates an information 
processing system with a storage device 1000 connected with host computers 
via a storage area network. FIG. 4 illustrates an internal construction of the 
storage device 1000 and the controller 310. The controller 310 first executes 
the management processing shown in FIG. 5 for each disk drive case to 
identify the kinds of individual disk drives 220. Disk drives stored in the 
storage device 1000 are grouped into those that are RAID-controlled during 
normal operation and those that are not used during normal operation but as 
spares. FIG. 7 shows a flow chart of sparing processing which is executed 
repetitively by the controller 310 during an operation of the storage device 
1000. The controller 310 monitors each disk drive 220 for a sign of possible 
failure, namely the number of errors that occur during accesses (S40). See 
pg. 23, In. 22-25. When a sign of failure is detected, the controller 310 
decides if the disk drive in question needs sparing (S42) and checks if there is 
any disk drive available for use as a spare (S44). If spares of the same kind 
are available, the controller 310 selects one of the spares of the same kind 
(S46) and updates the content of the failure management table (S48). If only 
spares of a different kind are available, the controller 310 selects one of the 
spares and performs heterogeneous sparing (S50). 

In particular, the search was directed towards independent claim 1, 
which recites a disk array comprising a disk array rack, a plurality of disk 
drives installed in the disk array rack, a controller installed in the disk array 
rack to control data reads and writes to and from the disk drives, and cables 
connecting the controller with the disk drives, wherein the disk drives 



comprise first disk drives and second disk drives with an interface different 

from that of the first disk drives and wherein the controller, when it decides 

that one of the first disk drives fails, performs sparing on the failed first disk 

drives by using the second disk drives. 

The search of the above features was conducted in the following areas: 

Class Subclasses 

711 114 

714 1.2,3.5,6.7.41 

711 directed keyword 

714 directed keyword 

(D) The following is a list of the references deemed most closely 
related to the subject matter encompassed by the claims. 

U.S. Patent Number Inventor(s) 

5.872.906 Morita et al 

6,070,249 Lee 

6,154,853 Kedem 

6,418,539 Walker 

6,915,448 Murphy etal 

U.S. Publication Number Inventor(s) 
2005/0086557 Sato et al 

Additionally, a computer database search was conducted on the 
USPTO systems EAST and WEST. 

A copy of each of these references (as well as other references 
uncovered during the search) is enclosed in an accompanying IDS. 



(E) It is submitted that tlie present invention is patentable over the 
references for the following reasons. 

It is submitted that the cited references, whether taken Individually or in 
combination with each other, fail to teach or suggest the invention as claimed. 
In particular, the cited references, at a minimum, fail to teach or suggest as 
recited in the claims: 

a first feature of the present invention as recited in independent claim 
1, wherein a disk array comprises a plurality of disk drives which comprise 
first disk drives and second disk drives with an interface different from that of 
the first disk drives, and wherein a controller performs sparing on the failed 
first disk drives by using the second disk drives when it decides that one of 
the first disk drives fails. 

Further, the cited references fail to teach or suggest the above noted 
features of the present invention when taken in combination with other 
limitations recited in the claims. 

The references considered most closely related to the claimed 
invention are briefly discussed below: 

Morita (U.S. Patent No. 5,872,906) relates to a method and apparatus 
for taking countermeasures for failure of a disk array. FIG. 1 illustrates a disk 
array 28 with a plurality of disk units 30-00 to 30-35, with disk units 30-05, 30- 
15, 30-25, and 30-35 functioning as spare units. One parity group is 
constructed by every five disk units 30-00 to 30-04, 30-10 to 30-14, 30-20 to 
30-24, and 30-30 to 30-34 of the ranks RO to R3 provided for the ports PO to 
P5, respectively. The spare disk units 30-05, 30-15, 30-25, and 30-35 are 
allocated to the respective ranks RO to R3 In which five data disk units and 



one parity disk unit are included. A flowchart of FIG. 2 shows an error 
recovery process in the case where the spare disk unit was allocated to every 
rank. Assuming that a failure occurred in the disk unit 30-02 of the rank RO in 
FIG. 1, the spare disk unit 30-05 which is fixedly determined to the same rank 
RO is selected in step S1. If it is determined that the spare disk can be used 
in S2, the data of the failure device is reconstructed by the other normal disk 
units 30-00, 30-01, 30-03, and 30-04 in the same parity group as that of the 
failure disk unit 30-02 and is written into the spare disk unit 30-05 in S3. After 
completion of the data reconstruction, in step S4, the spare disk unit 30-05 is 
set to the alternative destination of the failure disk unit 30-02 and the 
operating mode is shifted to the normal operating mode. 

As understood, the spare disk of Morita is used to replace a failed disk 
of the same rank in the disk array and does not have an interface different 
from that of the failed drive. Thus, Morita does not teach or suggest a disk 
array comprising a plurality of disk drives and a controller wherein the disk 
drives comprise first disk drives and second disk drives with an interface 
different from that of the first disk drives and wherein the controller perfomis 
sparing on the failed first disk drives by using the second disk drives when it 
decides that one of the first disk drives fails. 

More particularly, Morita at a minimum does not teach or suggest the 
above described first feature of the present invention as recited in 
independent claim 1 , and further does not teach or suggest the first feature in 
combination with the other limitations recited in the claims. 

Lee (U.S. Patent No. 6,070,279) relates to a split parity spare disk 
achieving method in a RAID subsystem, FIG. 5 illustrates a RAID subsystem 



with a disk array controller 4 connected to a host system 2 and connected to a 
disk array 6 through buses. The disk array 6 consists of a plurality of data 
drives S1-S4, at least one parity drive PR and at least one spare disk drive 
SP. During the initialization control mode of the disk array controller 4, the 
disk drives S1-S4, PR, and SP are divided into small parity groups and a 
corresponding storage region is divided into a upper block and a lower block. 
When one specific data drive among the data drives S1-S4 fails, the data 
recovery operation as shown in FIG. 9 is executed. The disk array controller 
4 detects the failed data drive S1 at step 200, At step 202, the disk array 
controller 4 sets a recovery flag RCVF. At step 204, the disk array controller 4 
copies the lower block parity data LPR stored in the upper block 60A of the 
spare drive SP to the lower block 58B of the parity drive PR, The disk array 
controller 4 recovers, at step 206, the data of the failed data drive SI by 
exclusively ORing the data of the data drives S2. S3 and S4 and the parity 
drive PR. At step 208, the recovered data of the data drive SI is written in the 
spare drive SP. The drive table is then re-constructed so as to replace the 
data drive SI with the spare drive SP. At step 214, the split parity spare flag 
SPSF is reset At step 216, the recovery flag RCVF is reset. Since the split 
parity spare flag SPSF is reset, a parity check using the spare drive SP can 
no longer be implemented. 

As understood, the spare drive of Lee stores half of the parity data until 
a primary drive fails and then stores the data recovered from the failed drive, 
but the spare drive does not have an interface different from that of the failed 
drive. Thus, Lee does not teach or suggest a disk array comprising a plurality 
of disk drives and a controller wherein the disk drives comprise first disk 



drives and second disk drives with an interface different from that of the first 
disk drives and wherein the controller performs sparing on the failed first disk 
drives by using the second disk drives when it decides that one of the first 
disk drives fails. 

More particularly, Lee at a minimum does not teach or suggest the 
above described first feature of the present invention as recited in 
independent claim 1, and further does not teach or suggest the first feature in 
combination with the other limitations recited in the claims. 

Kedem (U.S. Patent No. 6.154,853) relates to a method and apparatus 
for dynamic sparing in a RAID storage system. FIG. 2 illustrates a storage 
system 14 including a plurality of controllers 26 and disk drives 28 connected 
by two buses 23 and 25. FIG. 3 shows the arrangement of a plurality of disks 
in which there is an active set of drives 32, 34. 36, 38 and a spare set of 
drives 31, 33, 35. If the storage system 14 determines that a device is 
beginning to experience too many input/output errors in response to requests 
for reads or writes of data, the storage system 14 will then begin writing the 
data from the failing device to one of the spare devices within the system. As 
shown in FIG. 4, device 34 has begun to fail and when that is sensed by the 
storage system 14, all data from logical volume D2 of device 34 will be copied 
to a corresponding logical volume D2 of device 31. Additionally, all of the 
data from logical volume D5 of device 34 will be copied to a corresponding 
logical volume D5 of device 31. The storage system 14 will then find the first 
logical volume of the next RAID group, RAID group 45, and copy that data 
onto spare device 31. In order to provide complete protection for the data 
stored in the remaining devices 32, 36 and 38, the remaining data from logical 



volumes D1, D4, D3, D6, D8 and D9 will be copied to the spare devices 33 
and 35. After the mirror volumes have been created from the spare devices, 
the storage system will continue to operate in RAID mode while maintaining 
mirror copies in the spare devices 31, 33 and 35. 

As understood, the spare devices of Kedem copy logical volumes from 
a failed disk drive in order to maintain RAID groups, but do not have an 
interface different from that of the failed drive. Thus, Kedem does not teach 
or suggest a disk array comprising a plurality of disk drives and a controller 
wherein the disk drives comprise first disk drives and second disk drives with 
an interface different from that of the first disk drives and wherein the 
controller performs sparing on the failed first disk drives by using the second 
disk drives when it decides that one of the first disk drives fails. 

More particularly, Kedem at a minimum does not teach or suggest the 
above described first feature of the present invention as recited in 
independent claim 1, and further does not teach or suggest the first feature in 
combination with the other limitations recited in the claims. 

Walker (U.S. Patent No. 6,418,539) relates to continuously available 
computer memory systems. FIG. 1 illustrates a disk drive subsystem 
including an array of primary 10 and backup 12 drives, and at least one spare 
drive 14. The subsystem also includes primary 28, backup 30, and spare 32 
controllers. Initially, the host computer 35 interacts with the primary controller 
28 which, in turn, completes the read/write operations to the primary disk 
array 10. Simultaneously, duplicate write operations are conducted with the 
backup mirror disk array 12 so that a complete duplicate data set is 
maintained on the system. When the controller 28 detects a failure of a disk 
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40 in the primary disk array 10, further read operations are directed to the 
backup mirrored disk 42 of the mirrored pair 44. Write operations continue to 
be made to the mirrored disks 12. Upon detection of a failed one 40 of the 
primary disks by the primary controller 28, the spare disk 14 is substituted for 
the failed primary disk 40, data is copied from the corresponding backup disk 
42 in the backup array 12 to the spare disk 14, and the spare disk 14 then 
assumes operations in place of the backup disk 42. 

As understood, the backup disk of Walker is used to replace a failed 
disk in a mirrored pair of disk drives, but does not have an interface different 
from that of the mirrored drives. Thus, Walker does not teach or suggest a 
disk array comprising a plurality of disk drives and a controller v\/herein the 
disk drives comprise first disk drives and second disk drives with an interface 
different from that of the first disk drives and wherein the controller performs 
sparing on the failed first disk drives by using the second disk drives when it 
decides that one of the first disk drives fails. 

More particularly, Walker at a minimum does not teach or suggest the 
above described first feature of the present invention as recited in 
independent claim 1, and further does not teach or suggest the first feature in 
combination with the other limitations recited in the claims. 

Murphy (U.S. Patent No. 6,915,448) relates to a storage disk failover 
and replacement system. FIG. 1 illustrates a local area network 1 with a 
master device 4 that connects to a plurality of storage devices 1, 2, 3 via a 
switch 5. The storage is aggregated by running a suitable control program 
such as RAID. One of the disk drives in the array is designated as a hot- 
spare 6. In the event of a failure of a disk, the management software of the 



SAN detects this and informs the RAID set of a failure of one of its devices. 
The RAID set immediately starts to reconstruct the data onto the hot spare 6 
and continuous availability of the storage is maintained in the immediate 
aftermath of the failure. When there is a disk failure and failover to a hot 
spare, this is recognized by the management software which executes an 
algorithm illustrated in FIG. 8. After detection and failover, the management 
software establishes a new or auxiliary multi-disk device. When the auxiliary 
multi-disk device is established it is connected to the SAN as a further slave 
and is integrated into the existing RAID set with each of the disks as a new 
hot spare. The failover algorithm then simulates a failure of the data on the 
good disks in the device containing the failed disk, and their data is 
transferred to the new hot spares. The management system then indicates 
that transfer of data from the slave is complete and turns off the device so that 
it can be removed and the faulty drive replaced offline. 

As understood, the hot spares of Murphy re-construct data from a 
RAID group with a failed drive, but do not have an interface different from that 
of the primary drives. Thus, Murphy does not teach or suggest a disk array 
comprising a plurality of disk drives and a controller wherein the disk drives 
comprise first disk drives and second disk drives with an interface different 
from that of the first disk drives and wherein the controller performs sparing on 
the failed first disk drives by using the second disk drives when it decides that 
one of the first disk drives fails. 
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More particularly, Murphy at a minimum does not teach or suggest the 
above described first feature of the present invention as recited in 
independent claim 1 , and further does not teach or suggest the first feature in 
combination with the other limitations recited in the claims. 

Sato (U.S. Patent Application Publication No. 2005/0086557) relates to 
a disk array device having spare disk drive and data sparing method. FIG. 1 
illustrates a disk array device 100 connected to a host device, a plurality of 
hard disk drives DDO-DDn, and controllers 200, 210. The spare disk drive 
resource information table 600 as shown in FIG. 3 exists in each of the disk 
array control units 203, 213 of the controllers 200, 210 and is used for 
managing the state of a disk drive, which is used as a spare disk drive, in the 
disk drives 300 to 330, The error rate of each disk drive is classified into three 
levels indicating the likelihood of occurrence of a failure of each disk drive. As 
shown in FIG. 5. the disk array control units 203 and 213 check whether or 
not there is a disk drive that has an error rate which has reached the level 2 in 
the disk array 800 to 830 (step 900). If such a disk is found and there is an 
available spare disk, the disk array control units 203 and 213 control the 
subordinate side transfer control units 204 and 214 and the cache memory 
220 to perfomi divided data copy processing for the detected disk drive (step 
920). In addition, the disk array control units 203 and 213 check whether or 
not there is a disk drive having an error rate which has reached the level 3, in 
the disk array 800 to 830 (step 930). If such a disk drive is detected, the disk 
array control units 203 and 213 control the subordinate side transfer control 
units 204 and 214 and the cache memory 220 to execute dynamic sparing for 
the detected disk drive (step 940). 



As understood, the spare drives of Sato perform divided data copy 
processing or dynamic sparing depending on the error rate of a failing disk 
drive and do not have an interface different from that of the primary drives. 
Thus, Sato does not teach or suggest a disl^ array comprising a plurality of 
disk drives and a controller wherein the disk drives comprise first disk drives 
and second disk drives with an interface different from that of the first disk 
drives and wherein the controller performs sparing on the failed first disk 
drives by using the second disk drives when it decides that one of the first 
disk drives fails. 

More particularly, Sato at a minimum does not teach or suggest the 
above described first feature of the present invention as recited in 
independent claim 1 , and further does not teach or suggest the first feature in 
combination with the other limitations recited in the claims. 

Therefore, since the cited references at a minimum fail to teach or the 
above described first feature of the present invention as recited in 
independent claim 1 , and further fail to teach or suggest the first feature of the 
present invention in combination with the other limitations recited in each of 
the independent claims, it is submitted that all of the claims are patentable 
over the cited references whether said references are taken individually or in 
combination with each other. 

(F) Conclusion 

Applicant has conducted what it believes to be a reasonable 
search, but makes no representation that "better" or more relevant prior art 
does not exist. The United States Patent and Trademark Office is urged to 
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conduct its own complete search of the prior art. and to thoroughly examine 
this application in view of the prior art cited herein and any other prior art that 
the United States Patent and Trademark Office may locate in its own 
independent search. Further, while Applicant has identified in good faith 
certain portions of each of the references listed herein in order to provide the 
requisite detailed discussion of how the claimed subject matter is patentable 
over the references, the United States Patent and Trademark Office should 
not limit its review to the identified portions but rather, is urged to review and 
consider the entirety of each reference, and not to rely solely on the identified 
portions when examining this application. 

In view of the foregoing, Applicant requests that this Petition to Make 
Special be granted and that the application undergo the accelerated 
examination procedure set forth in MPEP 708.02 VIII. 
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(G) Fee (37 C.F.R. 1.17(i)) 

The fee required by 37 C.F.R. § 1.17(i) is to be paid by: 

[ X] the Credit Card Payment Form (attached) for $1 30.00. 



A duplicate of this petition is attached. 

Please charge any shortage in fees due in connection with the filing of 
this paper, including extension of time fees, or credit any overpayment of fees, 
to the deposit account of MATTINGLY. STANGER. MALUR & BRUNDIDGE, 
P.C.. Deposit Account No. 50-1417 (500.43792X00). 



[ ] charging Account 



the sum of $130.00. 



Respectfully submitted. 



MATTINGLY. STANGER, MALUR & BRUNDIDGE. P.C. 




Carl I. Brohdidge 
Reg. No. 29,621 
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